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PREFACE 


The Cngineertig Design Handbock Serf:s of the Army Materte] Command 1s a coordinated 
series cf nandiccks containing basi: infomation and fundamental data useful in the design 
and development ¢¢ Army materiel ana systems. The handbcoks are authoritative reference 
Looks uf prectical information and quantitative tacts heipful in the design and devetoparnt 
of Avwy materiel so chat it will meet th. tactical and tcclnical needs of the Armed Forces. 


AMCP 795-177, Properties of Explosive: of Military Intereat, is one of a series cn 
Explosives. One hundred an< ter explosive -:ompounds or mixtures sre fisted herein, alpha- 
betically, with their properties, including composition variatiors. Thes: explosives were 
selected because of their current or prodabi* anplication to military use. 


The tabulated data reflect the results cf tests, and were irst compiled fer puplica- 
tion at Picatinny Arsenal, Dover, New Jersey, by W. R. "omlinson, Jr. These data were 
later revised by Oliver E. Sheftield, utso of Picatinny Arsena’. fe* che Engineer ‘9 Hand- 
book Office of Duke University, prize co tractor to the Army Matei:] Command. 


The Handbooks are readily available to all siements cf AMC, including personnel and 
contractors having a need and/or requirement. The Army Materte? Command pclicy (s to re- 
lease these Engineering Design Hanchcoks to cther 000 activities and their contractors 
and to other Government agencies in accordance with current Army Rrgulation 70-31, dated 
9 September 1966. Procedures for acquiring these randbooks follow: 


a. Activities within AM and other DOD agencies order direct on an official 


form from: 
Comaandin, Officer 
Letterkenny Army Depot, ATTN: AMXLE-ATD 
Chambersbur3, Pennsylvania, 17201 


b. Contractors who’.ve Department of Defense contracts should submit their 
Mere rey through their contracting officer proper justification to the address 
$ n par. a. 


c. Government agencies other than Du. having need for the Handbooks may submit: 
their requests directly to the address listea in par. a or to: 


Commanding General 

U. S$. Army Materiel Command 
ATTN: AMCAM-ABS 
Washington, D. C. 20315 


d. Industries not having Government contracts (this includes colleges and 
Iniversities) must forward their requests to: 


Comaanding General 

U. S$. Army Materiel Command 
ATTN: RMCRO-TV 
Washington, D. €. 20315 


e. All foreign requests must be submitted through the Washfnyten, D. «. 
Embassy to: 


Assistant Chief of Staff for intelligence 
Foreign Liaison Office 
Department-of the Army 
Washington, 0. C. 20310 


All requests, other than those originating within DOD, must be accompanied by 2 
valid justification. 


Comments and suggestions on this handbook are welcomed and shold be addressed 
to Army Research Office-Durhar, Box CM, Duke Station, Durham, North Carolina 27706. 
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ABBREVIATIONS AND SYMBOLS 


approximately. ihis symool is esed before numbers. 


Advisory Council on Scientific Research and Develop- 
ment, Great Britain. 

American Chemical Seciety. 

Awerican iron end Steel Institute. 

Liebig's Annalen der Chemie. 

Annales de chimie et de physique. 

armor~piercing. 

Aberdeen Proving Ground. 

atmosphere; atmospheric pressure. 

Beilstein Organische Chemie, 4th Edition. 

Berichte der Deutschen Chemischen Gesellschaft. 

British Intelligence Overseas Service or Objective 
Subcommittee, Group 2, Helstead Exploiting Center. 

Bureau of Mines, United States Department of Interior. 

Bulletin de la societe chimique de France. 

Chemical Avstracks. 

calculated. 

Chemical and Metallurgical Engineering. 

Chimie et Industrie. 

Comptes rendus hebdomadaires des ceances de 
l'Academie des Sciences (Paric). 

centipoice. 

Comptes rendus hebdomadaires des seances de 
l'academie des Sciences (Paris). 

decomposes. 


‘difference in heat. (i.e., heat evolved) by decomposition. 


Deutsches RKeichispatent. 

modusus of elesticity or "Young's modulus"; longitudinal 
siress/change in lengtk; (forge/area)/(elongation/ 
length); expressed in 1lb/inc:.*. 

same 2s 2, but expressed in dynes/cu2. 

Gazzetta Chimica Italiana. 

generel purpose. 

high exp:osive. 

high explosive antitank. 

Industrial & Engineering Chemistry. 

Journal of the American Chenical Society 

The Journal of the Society of Chemical Industry (London). 

Journal of the Chemical Society (London). . 

Journal of the Franklin Institute. 


Journal of the Industrial Explosives Society (Japan). 
Journal fiir praktische Chemie. 
lead azide 
Lardolt-Bornstein Physikalish-Chemwische Tabelien, 
Sth Edition (Berlin). 
molar. 
Monatshefte fur Chemie (Wein), 
Mémorial des poudres et asaalpétres (Paris). 
milligraa. 
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siniauw. 

milliliter. 

meters per second. 

molecular weight. 

Bureau of Ordnance (VY. S. >*vy) 
nitrocellulose. 


index of refraction, wit D band of sodium as light 
source, st twenty degrees centigraie. 

Mationel Defense Research Committee. 

MNatacnal Fireworks Ordnance Corporation. 

nitroglycerin. 

U. S- Naval Ordnance Laboratory, White Oak, Silver 
Spring, Maryland. 

U. S. Haval Ordnance Teast Station, China Laexe, Calif. 

National Research Councit. 

oxygen balance. 

Ordnance Committee Minutes. 

Office of Scientific Research srd Development 

Picatinny Arsenal. 

Picatinny Arsenal Technical Report. 

Philosophical Transactions of the Royal Society of 
London. 

Poggendorf's Annalen der Physik. 

Proceedings of the Royal Society cf Londen. 

Recueil des travaux chimques des Pays-Bas. 

relative humidity. 

Report of Investigacion. 

Society of automotive Engineers. 

semi-armor-piercing. 

solution. 

Specifications. 

standard deviation. 

Technical Hanual, Departoent of the Army. 

joint publication, ae a TM and as a Department of the 
Air Force Technical Order. 

Transactions of the Fareday Soci~ty 

vacuum stability. 

Zeitschrift fiir angewandte Chemie. 

aeitechrift fir anorganische und allgemeine Chenic. 

Zeitschrift fur das gesamte Schiess und Sprengstoff- 
wessen (Munchen). 

atoms of oxyge: per second. 
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PROPERTIES OF EXPLOSIVES OF MILITARY INTEREST 
INTRODUCTION 


1. A REPORT OF STANDARD TESTS. No effort vas wate te cover all the extstirg 
open or classified security inforuation, on exy explosive. iether, the 
wain resoutue has been repor.s from facilities using etendard co: well-known test procedures. 


2. Compilation of date resulting in thia handbook vas undertaken by Picmtinny Arsenal 


desired to provide a manual tabu)ating the characteristics of explosives, based 
on teste, with regard to current, end possible future, interest. ‘ihe first resulting Picatinny 
peerig? pablication was date 20 June 1949. Revision 1, PA Technical Report No. 1740, dated 
+ 198, wit® revisions, provides the datu used herein. 


5 a Tabulated data of tests on one hundred and ten explosive compunds or mixtures 

sensitivity to “riction, ispact, heat; perforwance characteristics or effectivaness 
in weapons; physical and chexica! properties; and method of preparatior, synthesis or manufac- 
ture, with comments on z etoricet origin, and supplementary references. 


REFEREMCY NOTATIONS AND SOURCES. ‘The references, as to sources of data or for more details 
= sted, vhen available, at the ed of each section devoted to 
a given explosive compound, explosive mixture, or explosive ingrecient. Where no reference is 
given, it can be assuaed that these data represent typical values obi -ined by standard prece- 
dures. When availiable any reference showld be consulted for more details in interpreting test 
data. 


Also there are listed Picatinny Arsene) Technical Reports which contain + {ditional informa- 
tion on the particular exclosive. These report numbers are given in ascending pe in columns 


corresponding to their te:sinal digits, and in accordance with the "Uniterm Index” red for 
Picatinny Arsenal by Documentation Incorporated under Contract DAT-3%-034- 501-ORD-(P) (1955). 


5: EXPLANATION OF TERMS AND METHODS OF TROTTING. Data ure tabulated herein on three form-type 
pager, in ng sequence ngs. ny of these terms are self-explanatory. 
a. First tabular pag: e. 
(1) Name of the explosive in each instance. 
(2) “Composition.” 
(3) “Impact Sensitivity, 2 Kg Wt.” 
(a) Impact sensitivity test for solids. (a)* 
A sample (approximtely 0.02 gram) of explosive is subjected to the action of a falling 
weight, usually 2 kilograms. A 20-miliigram sample of explor.ve is always used in the Bureau 


of Mines (BM) apparatus when testing solid explosives. ‘thé veight of sample used in the Pica- 
tinny Areenal (PA) apperatus is indicated in each case. The impact test value is the minimum 


*Reference publications (a through q), applyiag to thic introduction. are listed at the end of 
the introduction. 
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neight at, which at leact one of 10 tals resulte: 2a exh wolen. For the EN apparatus, the unit oe : ome 
of height te the contizeter; for the FA apparatus, it is the Inch. In ts former, the éxplo- 2. toe 
: give is held hetwoen two flet, perallel hardened (C 63 x 2) utecl surfaces; in tne latter case, he 
4t 4@ placed in the depression of a small eteel die-cup, capped by a thin brese# cover, in the : ‘ 
center of whieh te placed a slotted-vented-cylindricel ateel plug, slotted side dom. In the : Se 
tt upparewus, the impact impulse ie tranamitted to the sample by the upper flat surface, in the : 
PA, by the vanted plug. ‘The mein differences between the two teats are that the PA tert (1) 
involves greater confinement, (2) Qistributes the transiational imoulse over a smaller srea 
due to the inclined sides of the die-cup cavity), and (3) involves a frictional component “ 
‘against the inclined sides). ' 


The vest value obteined with the PA apparatus depends, to a marked degree, on the samp t 
density. ‘This value indicates the hazard to be expected on subjecting the particular semple 
to an impact blow, but 4s of value in assessing 4 material's inherent sensitivity only if the 
apperent density (charge weight) is recorded along with the impact test value. ‘The values tabi- : 
tated herein were obtained on meterial screened between 50 and 100 meeh, U. S. Standard Screens 
where ningle component explosives are ‘involved, and through 50 mesh for the mixtures. 


(b) Impact sensitivity test for liquids. (b) * 


The Pf Inpact Test for liquids is run in the same way as fox solids. ‘The die-cup is filled 
and the top of the liquid meniscus adjusted to coinc!de with the plane of the top rin of the 
die-cup, To date, this visual observation has been found adequate to assure that the liquid 
does not wot the 4ie-cup rim after the brass cap has been set in place. Thus far the repro- 
ductdility-of data otteinead in this way indicote that variations in sample size obtained are : ae S| 
not significant. . : ae 


" In the case of the BM apperetus, the procedure that was describe’ for aclids is used with 
the folloving variations: = 3 


1. Tho weight of explosive tested is 0.007-gn. : ¢ : ; : ie F 


Pas : 
2. & disc of desiccated filter paper (Whatmer. No. 1) 9.5-millimeter diameter, is laid on Nee’ 
each drop, on the anvil, and then the plunger 1s lovered on the sample absorbed in the filter 


paper. 
(4) "Friction Pendulum Test.” (c) 


A 7.O-gm sample of explosive, 50-100 mesh, is exposed to the action of a steel, or fiber, 
shoe swinging as & peadulum at the end of a long steel rod. The bekevior of the samile is 
described quélitatively to indicate its reaction to this experience, 1.€., the most energetic 
reaction is explosion, snd in decreasing order of severity of reactio.: snaps, cracks, and 
unaffected. 


(5) "Rifie Bullet Impact Test." (a) 


Approximately 0.5-pound of explosive is lcaded in the same manner as it is loaded for actua? 
use: that is, cast, pressed, or liquid in a 3-inch pipe nipple (2-inch inside diameter, 1/10- 
inch wall) closed on each end by a cap. The loaded item, in the standard test, contains a small 
air space which can, if desired, be filled by inserting a wax plw;. The loaded item is sub- 
jected to the impact of a caliber .30 bullet fired perpendicularly to the lcng axis of the pipe 
nipple, froma distance of 90 feet. 
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(6) “Explosion Temerature.” (a) 


A 0-02-gm sample (0.Ol-gm in the case of initiators} of explosive, ioose loaded in a No. 8 
dlewting cap, ie .smersed for « short period in o Wood's metal cath. ‘Die temperature determined 
ia that which produces sxolosion, ignition or dec. a0Bi tion ‘oF the sample in 5 seconds, and the 
behavior of the sample is indicated by "Explodes" or "Ignites" or "Decomposes" placed beside the 
valuc. Where values were available for times other than 5 seconds, these have been included. 
for 0.1-second values, no cap was used. but the explosive was placed directly on Wood's metal 
bath, immediately after cleaning. ‘the value 0.1 second is estimated, not determined, and repre- 
sents an interval regarded as instantenevus to the observer's eye. Dashes indicate no action. 


(7) "75°C international Heat Test." (a) 


A 10-gm sample is heated. for 48 hours at 75°C. The semple a‘ter this exposure is observed 
for signs of decomposition or vulatility. 


(8) "100°C Heat Test." (a) 


A 0.6-gm sample is heated for two 48-hour periods at 100°C. It is also noted whether expo- 
sure at 100°C for 100 hours results jn explosion. 


(9) "Flamntility Index." (h) 

The measure of the likelihood that :. bare cherce will catch fire wien ed to flames is 
the index of flammability. ‘The test is made by briaging an oxyhydrogen flame 
explosive. ‘The msximum time of exposure which gives no ignition in 10 trials the minimus 
exposure which gives ignition in each of 10 trials are determined. The index of flarmabdility 
48 100 divided by the mean of the two times in seconds. The most flameble substances have high 
iudices, €.g-, 250. 

(10) "Hygroscoricity." 

A 5- to 10-gm sample is exposed for hygroscopicity under the ctated conditions, until equili- 
brium is attained, or in cases vhere either the rate is extremely iow, or very large amounts of 
water are picked up, for the stated time. The sample, if solid, is prepared by sieving through 
a 50 and on & 100 mesh screen. 

(12) "Volatility." 


A .d-gm sample is exposed for volatility under the stated conditions. The sample if solid 
is prepcred by sieving through a 50 and on ® 200 mesh sieve. 


(12) “Molecular Weignt."” 


The molecular weight {HW) of & mixture can be calculated from the equation 


MW of mixture = 100 


where a, b, c and < ere the weight rurcents of the compenente, and mw), mWo, mW3 and mw, their 
corresponding molecular weights. 
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(13) "Omyger Balance.” 
The oxygen balance (05) is cal. lated from the eupirioal formule of a compound in percentage 


of oxygen required for camplete conversion of carvor tc carbon dioxide (or carbon monoxide) end ‘ 
Nydrogen to water. When setal is present the reaciione are assined to occur in the follow!n; 
- @ont : 


Metal + 0 ————> Metal Oxide 
C+ EO ——— > OO+%, . P 
Cp + Hp ———-@ CO + Hod 
200 + Op ———9_ 2M 
Procedure for calculating oxygen balence is to determine the number of gramatoms of oxygen vhich 
are excess or deficient for 100 grams of a compramd. ‘This number mil.:plied by the atomic veight 
of oxygen gives ; 
the oxyren balance: 1600 (2x + ¥ - 2) 
+ molecular wsight of compound » oxyge” balance to COp and HpO, where X = atoms of .rbon. 
Y = atous of hydrogen, 7% = atoms of oxygen. ‘The oxygen balance of « mixture is equal the 
eum of the percent cocposition times the oxygen balance for each component. 


Yhe cardon/hyarogen (C/#} ratio is calculated ss follovs: 


FEBS of pte (Eee c/n mii —_ 


(1k) "Density." pom. 
(15) “Melting Point.” 

(16) "Freesing Priat." 

(17) “Pciling Foint." 

(18) "Refractive Index." 

(19) ‘Vacuum Stability test.” (a) 


A 5.0-gm sample (1.0 gm for initiators), after having been carefully dried. is heated for of 
4O hours, in vacuo at the desired temperature. me 


(20) "200 Gram Bomb Sund Test." 
(a) Sand test for solids. (a) 


A O.4egm sample of explosive, pressed at 3000 pounds per square inch into a No. 6 cap, is 
initiated by lead azide, or mercury fulsinate (or, if neccessary, ty lead azide und tetryl), in 
® sand test bomb containing 200 gm of "on 30 mesh" Ottawa sand. ‘The amount of azide, or of 
tetryl, that mist be used, to insure that the sample -cushes the maximm ret weight of sand, : ae 
ie designated as its sensitivity to initiation end ths net weight of sand crushed, floer than 2 OAK ee 
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30 mech, is termed the pend test velue. ‘The net weight of cand crushed is obtained by subd- 
tracting from the total the amount crushed by the initiator vhen shot slone. 


(>) Sand test for liquids. (b) 


The sand tast for liquids is mad in accordance vith the procedure given for solids except 
that the followi.g procedure for losaing the test samples is substituted: 


Cut the cloeed end from a No. 6 blasting cap and load one end of the resulting cylinder 
with 0.20 gm of lead azide and 0.25 em of tetryl, using a pressure of 3000 pei for consoli- 
Gating each charge. With a pin, prick the power trein in one end of a piece of miner's bleck 
power fuse 8 or 9 inches ling. Crimp to the pricked end a loaded cylinder, taking care that 
eS is held firmly agains* the charge in the cap. (Crimp near the mouth of the 
cap so as to avoid squeezing the charge. ‘Transfer a weighed portion of 0.400 gm of the teat 
explosive to an alvminum cap, taking precautions when the explosive is liquid to insert *ne 
— in such ea manner timt as little as possible adheres to the side walls of the cap, 4 

when a solid material is being tested use material fine enough to pass through a No. 100 U. S. 
Standerd Sieve. The caps used shall be of the following dimensions: length 2.00 inches, in- 
ternal dismeter 0.248-inch, wall thickness 0.025-inch. Press solid explosives, after insertion 
into the alumimm cap. by means of hand preseure to an apparent density of epproximately 1.2 gm 


the interior of the cap: height 5.00 cm, area of cross section 0.312 square centimeters. In- 
eert the cylinder containing the fuse and explosive charge of tetryl and lead azide into the 
aluminum cap containing the test explosive for the determination of sand crushed. 


(21) "Sensitivity to Initiation.” 


This is sensitivity to initiation as described under the preceding heading. ‘the minimrs 
detonating » in grems, required to detonate the explosive sample, in given. 


(22) “Ballistic Mortar, % TNT." (e) 


The amount cf sample wider test which is necessary to raise the heavy ballistic mortar to 
the same height to which it +3 raised by 10 gm of trinitrotoluene (TNT) is determined. The 
eemple is then rated, on a proportionate basis, as having a certein INT vale, i.e., as being 
@ certain percent as effective as TNT in this respect. The formulas is 


TET velue = 20 x 100. 
sample weight 

The bellistic mortar consists of a “ong compound supporting rod, at the end of which is sup- 
ported a heavy short-noeed mortar. The mortar containg a chamber about 6 inches in diameter 
and 1 foot long. A projectile occupies about 7 inches of the chamber and the sample to be 
tested occupies a small portion of the remainder of the chamber. When the sample is detonated, 
the projective is driven into a send benk, and the mortar swings through an angle which is 
rarked on paper by a pencil attached to the mortar. ‘The angle thus indicaces the neight to 
which the pendulum is ~sised by the explosion, end this le*ter represents the energy measured 
by this test proceime. 


(23) "Treuzl Test, % THT.” (4) 


NX 


A sample of the explosive to be tested (of the order of 10 gm) is exploded in a cavity, or 
borehole, 25-mm in diameter and 125-um deep, in a lead block 200-mm in diameter and 200-mm in 
height. The borehole in made centrally in the up-:> face of each block, which is cast in a mold 
from desilverized lead of *he best quality. Although these tests have been maie ‘nder a variety 
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of conditions, vhere possible the data have been taken from or related to those of Reference f 
(Saoum). Here a No. 8 blasting cap was usec for initiation of the sample contained in gless. 
The weight of saL,.e used was adjusted to give, with the initiator, a total expansion of 250 to 
300 cc, since within this range expansion and sample weight were linearly related under the con- 
Aitions -° Yaoum's test. Thus expansions for equivalent weights were readily calculated, and 
the tes’ alue expressel in percent of the expansion of an equivalent weight of TNT. 


(2h) "Plate Dent Test." (a) 
Two methods were used for plate dent tests. 


(a) . Method A - Ine charge is contained in a copper tule, having an internal diemeter 
of 3/4-inch and 1/26-inch wall. This loadea tube is placed vertically on a square piece of 
cold-rolled steel plate, 5/8-inch thick; 4-inch and 3-1/%-inch aquare plate gave tie same re- 
sults. The steel plate 's in a hcrizontal position and rests in turn on a short length of 
heavy steel tubing 1-1/2 inches ID and 3 inches OD. ‘The charge rests on the center. of the 
plate. md the centers of the charge, pate, and supporting tube are in the same line. A 20-gn 
charge of the explosive under test is coostered.by a 5-gm pellet of tetiyl, in turn initiated 
by a No- 8 detonator. 


(b) Method B- A 1-5/8-inch diameter, 5-inch long uncased charge is fired on 8 
1-3/h-inch thick, 5-square inch cold-rolled steel plate, with cne or more similar plates 16 
backing. ‘The charge is initiated with a No. 8 detonator and two 1-5/8-inch dicmeter, 30-gm 
tetryl boosters. 


Plate dent test value, or relative brisance = le Dent Depth x 100. 
t~ Dep or at l. ec 


(25) "Tocation Rate.” (g) 


uging the rotating drum camera, under the conditions stated, e.g., usually charges 1 inch in 
diameter, 20 inches long, wrapped in cellulose acetate sheet, and initiated by a system Cesig=e2 
to produce high order stable detonation at the maximum rate under the particular «mditions. A 
t:~ical initiating system for this consisted of four tetryl pelle’s 0.995 inch in aiameter, 0.75 
inch long, pressed tc 1.50 gn/ce, with a Corps of Engineers special blastirg cap placed ina 

ce :tral hole in the end pellet. 


b. Second tabular page. 
(1) "Booster Sensitivity Test." (p) . 


The detonation rates reported in the tables contained herein were determined principa)ly. by 


The booster sensitivit; test procedure is a scaled up modification of th: Bruceton method 
(unconfined charge). ‘The source of the shock consists of twe tetryl pellets, eacl, 1.57 inches 
dfameter by i.60 inches high, of approximately 100 gm total weight. The initial shock is de- 
graded through wax spacers of cast Acrawax B, 1-5/8 inches diameter. ‘The test churges are 1-5/8 
inches diameter by 5 inches long. ‘The value given is the thickness of vex in incnes at the 50% 
detonation point. ‘The weight of tetry) pellet noted is the minimum which will produce detona- 
tion with the spacer indicated. 


(2) "Heat of" (calorimetric tes:s). (i) 
Heats of combustion and explosion are generally determined on samples weighing of the order 


of 1 to 2 gm, in standard calorimeter bombs such as «he Parr or Emerson, approximately 400-cc : 
(for low loading density), ox the Boas, approximately 45 ce (for high loading density). For: 
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= heats of combustion the sample is burned under about 40 atsospheres of oxygen; for heats of 
explosion, nitrogen, or one atmosphere of air is used. : 


(3) “Specific Heat.” 

(4) "Burning Rate." 

(5) “thermal Conductivity.” 

(6) "Coefficient of Expansion." 
(7) "Bardness, Mohs' Scale.” 
(8) "Young's Modulus." 


(9) “Compressive Stucrcth.” 
(10) "Vapor Pressure.” 


(11) "Decomposition Equation.” 
(12) "Armor Plate Impact Test." (J) 
(a) . 60-mm Mortar Projectile. 


A modified 60-mm, Mi9A2, mortar ectile 18 loaded with the explosive to be tested, drilled 
to the proper depth (about 1/2 inch), and a flet-based steel plug screwed into the projectile to 
give a smooth close-fit between the plug base and the charge. The pert of the plug outuide the 
projectile 4s rounded off in the form of a spherical section. The loaded projectile with fins 
attached is fired from a five foot length of 2-3/8 inches ID x 3-3/8 inches OD Shelby steel tub- 

. The igniter und propelling charge, consisting of an igniter for a 2.%-inch rocket (bazoo- 
ss » 5 ga of AP bl.ck pusuer, and a quantity of shotgun propellant sufficient to give the desired 
ey velocity (read from a calibration chert) are conveniently loaded into the "gun" through a simple 
. breech plug. ‘The velocities are measured electronically, and the reaction, inert or affected, 
is determined by observation (e.g., whether or not flash occurs on impact). Within the range of 
flight stebility of the projectile, 200-1100 ft/sec, the 50% point is located. 


) 


(b) 500-1b General Purpose Bombs. 
(13) "Bomb Drop Test." 


Bomb drops are made using bombs assembled in the conventional manner, as for service usage, 
vut containing cither inert or sim lated fuzes. The target is usually reinforced concrete. 


third tabular pege. 
_ (1) “Fragmentation Test.” (1) 


ee ne aR re EY Pee eee ere ee a i ee i tm ee gE YQ ge nena ape atatieentaie nate dy gy tie ails ee, 


The weight of each empty projectile and weight of water displaced by the explosive charge is 
wee : determined, and from this the specific gravity of the charge is calculated. All 3-inch and 
9O-mm nrojectiles are initiated by M20 Booster pellets, and those used with 3-inch HE, 42A1, 
Lot KC-5 and 90-mm HE, M71, Lot WC-91 projectiles are controlled in weight and height es follows: 
22.50 + 0.10 gm, and 0.480 to 0.485 inch. 


a 
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7 : The projuctile assembled with fure, actuated by a Blasting Cap, Special, Type IT (Spec i9- v 
a ; 20) placed directly on a iead of comparable diameter. and booster, are placed in boxes con- ' : “ 
structed of half-inch pine. ‘he 90-mm projectiles ave fragmented in boxes 21 x 10-1/2 x 10-1/2 
inches and the 3-inch projectiles in boxes 15 x 9 x 9 inches outside diazusions. ‘The box with 
projectile is placed on abuut 4 feet of sand in # see) fregmentation tub, the detorator vires 
ere connected, and the box covered with approximately & feet more of sand. ‘The projectile is 
fired and the sand run onto a gyrating &-mesh screen on which the fragments are recovered. 


(2) “Fregment Velocity.” 


Charges 10-1/8 inches long and 2 inches in diemeter, containing a booster cavity, filled by 
& 7T2-gm tetryl pellet (1-3/8 inches diameter, 2 inches long, average density 1.594) are fired 
; in a model projectile of Shelby seamless tubing, 2 inches ID, 3 inches OD, SAE 1020 steel, with 
po ae @ welded-on cold rolled steel base. ‘The projectile is so fired in @ chamber, connected to a 
ty # corridor containing vulocity etations, that a desired vedge of projectile casing fragments can . Ve 
be observed. ‘The fragment velocities are determined by shadow photogrephs, using flesh bulbs, 
and rotating drum cameras, each behind three slits. ‘The drum cameras huve a writing speed of 
30 meters per second. 


(3) “Blast (Relative t> TNT)." 


; The blest pressures and impulses given were determined almost exclusively with tourmaline 
; gages, and the usual necessary specialized electrical circuits, shielded cc-axial cables, 
oscillographs, *‘c. In general, the data represent results of tests with large cased charges. 


(4) “Shaped Charge Effectiveness, THT « 106." (k, m) 


Unconfinvd charges 2 inches in diameter and 6 inches long, boostered by a l0-gm pressed 
tetryl pellet, set in a 20-mm pellet (truncated cone) cf cast 60/40 cyclotol, are shot ainst 
3-inch homogeneous armor plate at a 1-3/16 inches standoff. ‘The ccnes used are commercial Pyre-. 
Or ican sealed off at the start of the sten, 2 inches in diameter, 0.110 to 0.125 inch 
well ae, 


Unconfined charges 1.63 inches in diameter and 6 inches long are tested at a standoff of acct 
i 1.63 inches against stacks of 4 x 4 x 1 inch mild steel plates. MOAl steel cones are used. 
Results are averages of 4 trials. 
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(5) "Color." 

; (6) "Principal Uses." 
(7) “Method of Loading." 
(8) "Loading Density.” oie 
(9) “Storage.” 

Ammunition and bulk explosives in storage represent varying degrees of hazare end compati- . : 
bility. This has led to their being divided into a number cf hazard classes and compatibility Hee 
groaps &# indicated in subparagraphs (b) and [c) below. 

(a) Method: Wet or dry. 
(b) Hazard Class (Quantity-Distance). 
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Ammunition and bulk explosives are divided into quentity-distance classes, Clase 1 through 
12, according to the damage expected if they explode or ignite (Reference: Army Materie) Covmanc . 
Regulation, AMCR 385-100, ANC Manual, chapter 17). Ali standard explosives in bulk are : . Re 
included in four of thece 3 “ieee ©, 2A, 9, and 12 (™ 91910/70 11A-1-3). i 
(c) Coryatibility Group. 
Explosives and amamition are grouped for comatibiiity with respect to the following factors: 
1. Effects of explosion of the ites. 
2. Rate of deterioration. 
. Sevcativity to initiation. 
4k. Type of packing. 
az, Bffects of fire involving the item. 
& Quantity of explosive per unit. 
(4) Rxudation. 


i 
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a. Miscellaneous entries. 


Where available and appropriate, the following or related data are given, in spece at 
the bottom of the third form, or on plain pages. 
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(1) Solubility. 
3 (2) Methols of nanufacture. | 
ier (5) Historica: information. i : 


(4) Bulk compressibility modulus. (q) 


The direct experimental measurement of the dynamic bulk modulus of 6 golid ie difficult, and 
few such measurements have been made. One apperatus has been deve. at the daval Ordnance 
Laboratory end is described in detail in Reference q. Bulk modulus (ite reciprocal is the com 
prassibility) <6 cefined as the ratio of stress to strain vhen the stress is a pressure sppiied 
equally om all suxfaces of the sample and the strain ise the :esulting change in volume per unit 
volime. 


r « (5) Hydrolysis tests. (0) 


The 240-hour hydrolysis test is conducted as follows: A 5-gm sample of the dry nitroce2lu- 
lose is weighed accurately in a tare-weighed 250-cc Pyrex flask hcving 
for a Pyrex condenser. Then 100 cc of distilled water is added to the nitrocezlulose in the 
flask and the flask fitted to the condenser. ‘The flask is placed in a steam bath in which the 
' water is kept boiling constantly t; eens of electric hotplates. At the end of 240 hours the 
aes : } amount of solid developed by the hydrolysis of the ritrocellulose is measured by an electromtic 
; PH method. 
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(6) Sensitivity to ioitiatic. ty electrostatic discherge. (n) 
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The samples are tested under tvo amounts of confinement, designated es unconfined and con- 
fined. In the unconfined test, a semple of approximtely 0.05 gm is dumped into a shallow de. 
pression in a steel block and flattened cut with « spatula. In the confined tests (partly 
confined). che senple of approximately 0.05 gm iz introduced into soft-glass tube (~ 7 m ID x 
18 wm long) which fite over e metal peg. ‘The volume of the space around the charge at zero gep 
4e@~ 0.15 cc; at a gap of 0.6 mm, it is~ 0.6 cc. In addition te providing moderate confine- 
ment, this ay stem also minimizes dispersion of the eample by the test spark, and reduces the 
effect of material bei: - repelled from the needle point by electrostatic Meld effect. 


When a test is to be made, the needle point electrode is screwed up untii the gep between 
electzodes is greater than the critical gep discharge at the test voltage. The sample is then 
placed in position, the high-voltage terminal of the charged condensor is switched ‘o the point 
electrode by means of 0 mercury ewitch, end the electrode is screwed down until discharge occurs. 


The spark erergy (in Joules), for zero probability of ignition, is determined. 
(T} Destruction by chemical decomposition. 

Burning is the preferred method of destroying explosives. Initiating type explosives (in 
quantity) are usually destroyed by detonrtion with demolition blocks. Destruction of explo- . 
sives by chemical decomrosition can be effectivaly used where small laboratory quantities are 
involved. Procedures given are standard for only lead azide, mercury fulminate and nitrogly- 
cerin. 


(8) Other information. 
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753°C tntornetiqonel Heat Test: 
% Loss in 48 Hrs 


308°C Heat Test: 
% Loss, Ist 48 Hrs 
% Loss, 2nd 48 Hrs 
Explosion in 100 Hrs 


Sensitivity te Initietion: 
Minimum Detonating Chorge, gm 
Mercury Fulminota 
Lead Azide 0.20 
Tetryl ©.0T 
Beliletic Mortar, % TNT: (2) 19 
Trousi Test, % TNT: (b) 123 
Plate Dent Test: 
Mathod 
Condition 
Confined 
Density, gm/ec 
Brisonce, % TNT 
None 
Cast 
1.0 
1.46 
4500 


Kone 
Cast 
1.0 

1.50 
5100 
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eas ore 
H 
90 man HE, i471 Projectile, Let WC-91: . 
Density, grvec 
Charge We, ib cS 
Total No, of Fragments: 
ane a 3 lnch HE, MEZA1 Projectite, Lat KC-S: 
: Density, gm/ce 
Churge W», ib 
f Tetel te, of Fragenenta: 
eo ' ‘For TNT > 
ae | 
‘ Hazord Class (Quontity-Distonce) Class 9 
; Compatibility Group Group I 
i H Exudation Does not exude at 65°C 
we 
: ; Booster Sensitivity Test: 
; t Condition 
} Tetryl, gm 
he ee Wax, in. for 50% Detonation 
i Density, gn/cc 
4a 
t Heat of: ms, 
Pos . cage 
a Combustion, ou ¢ 
i Sepaceioa, cst Xe: 
~~ e Gas Volume, cc/gn aaeaearicci 
+ <a 
‘ 
$ 
‘ 
1 
{ *Calculated from composition of mixture. 
4 
eS 
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: a 13 . ‘ 
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AMCP 706-177 


Camporkion: 
<  % 


Ammonium Nitrate 
TNT 


§3 


C/H Ratio 


lenpoct Sencitivity, 2 Kg We: 
Bursou of Mines Apporatus, cm 95 
Sample Wt 20 ma 
Picatinny Arseno! Apparatus, in. 16 
Somple Wt, ing 17 


Friction Pendulum Test: 
Steel Shoe 
Fiber Shoe 


Rifle Ballet lmpect Test: = Trials 
% 


Explosions 
Partials 
Burned 
Unaffected 


Explesion Tempovetere: i oF 
Seconds, 0.1 (no cop used) 
: Decomposes 270 
10 
15 
20 


73°C laternatione! Heat Test: 
% Loss in 48 Hrs 


100°C Heet Test: 
% Loss, Ist 48 Hrs 
% Loss, 2nd 48 Hrs 
Explosion in 100 Hrs 


Flemmebiiity ladex: 


A ee . | 


Hygrescoplelty: % 


Velotiliey: Nil 


4 


Vecuum Stebitity Test. 
cc/20 Hrs, ot 
90°C 
100°C 
120°C 
135°C 
150°C 


200 Grem Bomb Send Teast: 


Sensitivity te Initiction: 
Minimum Detonoting Charge, gm 


Mercury Fulminote 
Tetry! 


Bellistic Merter, % TNT: (2) 
Trous! Test, % TNT: 


Plete Dent Test: 
Method 
Condition 
Confined 
Density, gm/cc 
Brisance, % TNT 


Detenetion Rete: 
Confinemen. 
Condition 
Charge Diometer, in. 
Density, gm/ce 
Rate, meters/second 


Fone 
Cast 
1.0 

1.50 
5TEG 
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%e t Aratol, 60/80 AMCP 706-177 5) 
ay “4 ty : Ee 
a : Progmentetion Test: Sheped Chrrge Effectiveness, TNT = 100: 
3 
y 
4 ; 90 mm HE, M71 Projectile, Ler WC-91: Glass Cones Stee! Cones 
5 ; Density, gm/cc 1.49 Hole Volume 
7 ; Chorge Wt, Ib 1.971 Hole Depth 
t 
Tetel Ne. of Fregments: : 
, } Coler: 
. ' For TNT 703 Beraraeliow | a 
i For Subject HE 583 —— es 
Principel Uses: = Bombs, HE projectiles ne 
7 | 3 inch HE, M42A1 Projectile, Let XC-5: : 
i Density, gm/ce 1.57 
: Charge Wt, Ib 0.827 
: 
e. Total Ne. of Freguments: 
‘ i Methed of Leoding: Cast 
._& 4 For TNT 514 
R ' 408 
* Leediag Density: gm/cc 100 
» 
$ 
; Atg ft 
¢ : At 25% ft Storage: 
: s Density, gm/cc : 
es ’ Method Dry 
: ‘ $ 
as Blas? (Reletive te TNT): Hazord Class (Quontity-Distonce) Clase 9 
: ; 
SS Ale; Compatibility Group Group I &. 
- ! Peck Pressure 95 # 
. Impulse 85 Exucation Does not exude at 65°C 
: ; Energy 84 E 
° * 
: Ale, Coufimed: Heat of: (4, e) 
4 Impulse Combustion, cal/gm 1658* 7 £ 
’ E Explosion, cai/gm 633" “ : ws 
: Under Water: Ger Volume, cc/gm 360" : a 
_? Peok Pressure ; * a. 
; Impuke td 
' Energy > 
a : on 4 
eee 4 : J 2 
+ os a > a aes 
’ re feet as 
4 
¢ 
: 7 
: , *Calculated from composition of mixture. . : 3 
‘ - ae : 
: 4 a 
me 5 
: ae 
: or ae 2 1E 
/ k 


78°C tateruetionsi Heet Test: 
% Loss in 48 Hes 


190°C Meet Test: 
% Loes, Ist 48 His 
9 \06s, 2nd 48 Hrs 
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* mame KE, DAYT Projentiia, Lot WC-91: 
Denaity, gm/ce 1.55 
_ Crorge Wh, ib 2.053 


Dansity, gm/ce 1.5% 


Impuise 87 


Amato), 30/50 AMCP 706-177 
Shaped Gherge Effectiveness, THT = 160: 


Hazord Closs (Quontity-Distonce) Cless 9 
Compatibility Group 


Exudation Does not exude at 65°C 


Gooup I 


Booster Sensitivity Test: 


Condition 

Tetryl, gr 100. 

Wax, in. for 50% Detonation 0.60 

Density, gn/ce 1.55 
Heat of: (a. e) 
““Gombustion, sy ag 1990 

Explosion, cal/gr. TOR 

Gec Volume, cc/gn 855* 


*Calculated from composition of mixture. 


cific Heat: cat/gn/°c (4) 
Sees ee ene 9.383 
Boab 


Trop Tee*: 
TT, 000-1b Semi-Armwor-Piercing 
Bomb vs Concrete: 


Max Safe Drop, ft. 


4000-5000 
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AKCP 706-177 Amatois 80/20, 60/19, 50/ 20 ~~, 


Compatibility with Meals: 


Dey - Metals unaffected are sinc, iron, tin, brass, brasea t’.) plated, trsss NRC coated, 
brass shellac coated, nickel aluminum, steel, steel rlated .ith nickel, zinc or tin, stain- 
less steel, Parkexiced steel, and steel coated with acid-proof black paint. Metals elightly 
affected are copper, bronze, lead and copper plated eteel. 

tion: 

In preparing asatols the proper granulation or as onium nitrete is required if tue =ximum 
density of the cest amatol is desired. The ammio™*... nitrate should be dried so as to contain 
net move then 0.25% moisture. It should be Leated to abcut 90°C before being added to the 
appropriate veight of molten INT contained in = melting vessel equipped vith an agitator. Con- 
tixse mixing to insure uniformity and load by pouring jnto #%:1l or bombs. 

ns . 
Developed by; the british during world War I in order to conserve TNT. 


References: * 
(e) L. C. Smith and &. H. Eyster, Physical Testis of Explosives, Part III Aiea lan ecnk 
Benaitivity Tests, Performance Tests, tae Sot oe oT hae tee 
(bo) Report AC-17/Phys &x 1. 
(c) De P. McLougell, Methods of Physical Testing, OSRD Report No. 83, 11 August 1942. 


L. C. Seith and EZ. G. Ryster, Pt ng of Explosives, Part III - Miscellaneous 
Sensitivity Tests; Performance Tests, O8R! . hG, of December L945. 
(3) comsittee of Div 2 and 8, EDRC, Report on HEX and Tritonal, OSRB Report Bo. 5406, Caan 
31 July 1945. Nee 


(e} Philip C. Keenan and Doro‘hy Pipes, Table of Military High Explosives, cecond Revisicn, 
WAYORD Report Ro. 7-46, 26 July 1946. ; 


(f) R. W. Drake, Eragper Velocity and Panel Penetration of Several Explosives in Simuluted 
Shells, OSRD Report No. » 2 Januery 1946. ne 


(g} Eastern Laboratory, du Port, Investigation ef Cavity Effect, Final Report, 18 September 
1943, KDRC Coniract W-672-ORD-5723. = + 


(hy) Ale> see the following Picatinny Arsenal. Technical Reports cn Amatole: 


Q 2 2 2 hs 2 é L 8 2 
260 681. 132 743 364 65 266 1207 548 Sho 
350 73 1820-173 694 hes $56 1457 638 199 
630 90. 1A 13773 iw 695 666 1737 838 929 
950 1052 1352 1323 ye 715 986 1827, (1098 1129 

1300 131i 1372 1493 i 735° «13576 2167 1146 1219 
1530 1451 1552 1783 1145 U6 1388 1369 
1651 1265 1636 1568 1559 
1345 1796 1838 
1455 
LBES 


(4) ™ 9-1910/TG 11A-1-34, Military Explosives, April 1955. 


7See footnote |, page 10. 
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& —_ Bureau of Mined Apparatus, cm 


eee tees 


‘ 


Ee ‘Picatinny Arsenal Apporstus, in. eae © | 
re Semple Wtemg 29 
: Be ig 
fous 
\ 
H 
t oe 
: $$ 
: Rifle Bullet fwpact Test: = Tricis ; 
: Explosions 
; Portiols 
’ Burnod 
5 
1 a Unoffected 
ry a | 
’ i Explecion Tempereture: "Cc 
; = Seconds, 0.1 (no cop used) 
, } 
G 5 Decomposes 265 
> Ny 
b 
; 
> 
» 
2 75°C lnternetional Heat: Test: 
Pe ee % Loss in 48 Hrs 
‘ ie 100°C Hoot Tew: 
ae % Loss, Ist 48 Hrs 0.00 
— . f. % Loss, 2nd 48 Hrs 0.10 
Lig ’ ‘ “s Explusion. in 400 Hes, . None 
i a 
’ ~ 
’ et enn ee ar te essen 
‘ nv 
\, a eee 
2, ; 
“UR Pook, 
me ” 


we . - 


200 Grem Ramb Send Test: 


Send, gm - 47.8 


Sensitivity te laitietion: 
Minimum. Detonating Charge, gin 
Mercury Fulminote 0.20 
Lead Azide 
Tetryl 


Boilietic Merter, % TNT: (a) 122 
Tres! Test, % TNT: 
Plete Dent Tesi: 

Method 

Condition 

Confined 

Density, gm/ce 

Brisance, S% TNT 


Detonetion Rete: 
Confinement 
Condition 
Charge Diamete-, in. 
Density, gm/cc 
Rate, meters/second 
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AMCP 706-177 Ammonal 


Pregenentetion Tosi 
90 mm 008, M71 Projectile. Lee WC-91: 


Density, gm/ec 
Charge Wr, t 


Tetal Me. of Pragmente: 
For TNT 


For Subject HE 


3 tach 08, M4BAl Prajectite, Lat KC-5: 
Dereity, gm/cc : 1.65 
Charge Wt, ib 


Origin: 
Castable mixture developed in United States 
during World Wer I. 


References: 


(a) W. R. Tomlinson, Jr., sicel and Ex- 
Losive rties of Milita 08*veu 
TR No. 13/2, r 1963. 


(b) Also see the following Picatinny Ar- 
senal Technical Reports on Ammonels: 1108, 
1286, 1292, 1308 and 1783. 


impulse 
Energy 


Preparation: 


Procedure same as described under Anatcls,| 
except aluminum is added to the euonTum nt- 
trate-INT molten mixture under sgitation u.- 
aie ea in cowpesition isa obtained. 


is *oroibetiles by pouring into the 
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73°C laternetional Heat Test: (a) 


, % Loss in 48 Hrs 0.0 Plate Bent Test: 
Method 
100°C Heet Test: . Condition 
% Loss, Ist 48 Hrs 0.7% Confined 
% Loss, 2nd 48 Hrs 0.13 _| Density, gm/ce 
Explosion in 100 Hrs None Brisonce, % TNT 
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Sheers 


Thanael Condvctivity: + 
cal/eec/em/*C  —-2..9-3.9 x 10 


Coofficiont of Expession: 
Lineor, %/°C 


Volume, % /°C 


agate 


Bqustica: ee 3. 8 Mr, 8 


hO.5 38.3 
. mal) 
feecwanes Range, °C 243-261 217-267 


Phase Tiquid 


Armor Plete impect Test: 
60 ma Mentor Projectile: 
50% Inert, Velocity, ft/sec. 
Aluminum Fineness 


846% Generel Purpess Bosnbe: 


i ee Y 


Se eC ere ee es 


Satie S444 
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Bregmeatetion Test: 


90 mm HE, MY1 Projectile, Let WC-91: 


Density, gm/ce 
Charge Wi, ib 


Tatel Me. of Fregments: 
For TNT 


For Subject HE 


3 inch HE, MARA} Projectile, Let KC-5: 
Density, g/cc 
Chorge Wr, 


Tetel Ne. of Fregments: 


’ 


~. 


( ) 


‘Principal Uses: Explosive ingredient of 


mixtures used in bombs or large 
caliber projectiles 


Mathed of Needing: Pressed or cast depending 
Oh composition of mixture 


Leeding Density: g/cc Verieble 


Effect of Temperature on Impact 


Sensitivity (Chemically pure grede): (bd) 


PA Iupect Test 
2 Kg Wt, inches 


31 
28 


46 
27 
12 


Compatibility with Metals: (a) 


In the presence of moisture, ammonium 
nitrate reacts with copper, iron steel, 
brass, lead end cadmium. 


Entropy: (g) 
cal/mol at 25°C 6.0 


73] 


AMCP 705-177 


AMCP 706-177 Amoniun Ritrate . 

. ay 

Solubility of emecoiue nitrate, greme in 100 grams ($) of: (e) oe 

nd vater Aloohol Acetic Acid Witric Acid — Pyridine ‘ 

* 55 A 3 4, % °c apy °% $ ' 

H © bi) e' “Oo \! ° Bs +3 ~ . 

4 2 ie km 5 27.0 0.39 25 730 . 22.7 f 
A ko 2o7 & 7-5 80.9 5.8 xn 106 - 20.8 ' , 
2 6 Am 7 1.5 101.0 20.7 75 201 31.6 ; i 

80 re 120.0 125 : 

200 : 


Ammonium nitrate is prepared by the neutralization of an aqueous solution of ammonia with 
nitric acid and evaporation of the solution. ‘he product vhich is very pure is dried in « ! 


grveining kettle. : * 
| Origin: : 
First prepared by Glauber in 1659 and first used as an explosive ingredient in 1867 when a ‘ 
: Swedish patent was granted to Chisson and Norrbin for a composite dynamite. ‘ 
struction gal Decomposition: . 

Ammonium nitrate is decomposed by strong alkalies with the liberation of ammonia, and by ; : 

sulfuric acid with the formation of ammonium sulfate and nitric acid. ‘ : r 

(a) Departments of the Army and the Air Force IM 9-1910/T0 lla-1-34, Mili Llosives, ies ‘ ; 8 

| dori 195: ee bark 

: #05 


i (b) P. Fe Macy, 7. D. Dudderar, E. F. Reese and L. H. Eriksen, Investigation of Sensitivi ; 
; of Fer.iliver Grade Ammonium Nitrate to Explosion, PATR No. 1658, 1i July ‘oir : 
| (c) D. Ps tecDougali, Methods of Physical Testing, OSRD Report No. 803, 11 August 1942. 

(4) L. C. Smith and £. G. Ryster, cal Testing of Explosives, Part III - Miscellaneous 


Sensitivity Tests; Performance Tests, ° ’ De 1945. 
(e) International Critical Tables, McGraw-Hill Book Co., N. Y., Land-Bornet. 


G. D. Clift end B. T. Pederoff, A Manual for Explosives Laboratories, Vol. IJ, Lefax 
Society, Inc., Philadelphia, 1943. 


(f) R. J. Finkelstein and G. Gamow, Theory of the Detonation Process, NAVORD Report Ho. 90- $ 
46, 20 April 1947. 


\ (ge) George Feick, The Dissociation Pressure and Free Energy cf Formation of Anmoniiun Ni- 
rian _ trate, Arthur D. Little, Inc., Fhe then Soc, 76, 38-0 OS. ; a : aera 


(hn) M. A. Cook and M. Taylor Abegg,” Isothermal Decomposition of Explosives, University of 
Utah, Ind Ene Chem, June 1956, pp. 1090 to 1095. 
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(1) Aleo see the following Picatinny Arsenal Technical Reports on Ammonium Ritrate: 
& 
> 
98h 
1094 
121k 
123 
1904 
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Exploclen, Temporsture: 4C -| Saneitivity te faltietion: uy : Pe 
Seconds, 0.1 (no cop used) : Minimum Detoneting Crarge, gm P ; a. a ee 
1 Morcury Fubminote : : ‘ 
5 435 ~ Leod Azide 0-86 ee 
10; oe Tetryl 0.25 aye 


- 20 . . Beltintle thertor, % TNT: 23% 
: pp ___________..__.___|Trwat Test, %6 TH": : ; 4 
x | 75°C teternetionel Heat Test: a .s 
® % Loss in 48 Hrs Plate Dent Tesi: : 
& Mathod . re 
‘ie 160°C Hoot Yet: Condition 
‘ % toes, Ist 48 Hrs 0.02 Confined : 


% Los, 2nd 48 Hrs 0.00 . Density, gm/cc 
Explosion in 100 Hrs 
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AMCP 706-177 
Sheped Charge Effectivenses, THT = 160: 
Gloss Cones Stas! Cones 
Hole Volume 
Hole Depth 


Printipel Uness Bxplosive ingredient of 
mixtures used in pyrotechnics and 
an projectile filler 


; Method of Leading: Pressed ox caat depending 


on eodposition of mixtare 


‘Leoding Donalty:gm/ce ‘Variable ‘ 
Method Dry . 


Hozord Close (Quontity-2.uu.ce) less 9 


Compatitility Greup 

Exudetic Noue 
Solubility in Water a = 
guf200 ec saturated solution; — 3 

° - 

re = 

<3 C : ey 

Pe 39 

200°C ene 88 
Frepes \tSons 


the perchioretes ere prepared hy the action 
of the acid on @ suiteble bass; by the ther- 
mal decomposition of certain chlorates; and 
ty the electrol;ats of chlorates (see origin). 


Heat of: 
—— TY 


Formation, cal/em 665 
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AMCP 706-177 Aumonius Perchlorate 


Setgins (e) aad 


“2. Witaeberlich first prepared, in 1632, crystals of ammcoium perchicrate from berius 
= ie, 300). 1. Schlosing treated a hot eolution of 
ammoniua perchlortte 
)» Ue Alvisi treated a mixture of 76 parte of em 
pono fgpeadedpiair tied ee eae ata oon oe Ga cryetals of 
te thich were purified by recryatelLlimtion frou hot water (German Patent, 
37, 3B e). 4 A. Miolati mixed megnesiua or celciue perchlorete vith emacnius chloride anc, 
ammotiium perchlorate deposited from the solution of very soluble magnesium cr oal- 
“im oe oaaies (Gerean Patent, 112, 682, 1899). 


References; * 
a ee W. R. tomlinson, Jr., Fhysical and Explosive Properties of Military Explosives, PAR 
Bo. 1372, 29 November 1943. 
(b) % lL. Davis, The Cheni stry of Povier end Explosives, John Wiley end Sons, Inc., pe 
York, 1953. - 2. A 
(ce) J. We. Mellor, A ve Treatise on ¢ and Theoretical Vol. II, 
Loogaams, Green and Co., 9 1» Pe 
(a). Also see the following Picatinny Arsenal Technical Reports on Anmmonivm Perchivrate: 
Q 2 cs ge & 2 6 
100 322 * 843 35 1095 1726 1049 
1783 60h 1725 1969 
854 2205 
wena” 
ee footnote |, page 10. 
28 - 
‘ae? 


er oe ee oe eee eee ee. ee Oe ek od ee eel Sr are 


ve 


cy 


ee 


i a a ee 


i a a ey 


al oe 


Baratol AMCP 706-177 
Composition: T sMoleculer Weight: 125 ; . 


% 
Barium nitrate 


TNT 


C/H Ratio 


Impoct Sensitivity, 2 Ky We: 


Bureau of Mines Apporotus, cm 35 
Sample Wt 20 nig 
Picatinny Arsenal Apporotus, :n. 1 


Somple Wt, mg 


¢c/40 Hrs, ot 

90°C 

100°C 

Rifle Bullet impoct Test: Trials 120°C 

% ° 

Explosions nibs 

Partials Liasde 
Burned 200 Gram Bomb Sand Test: 

Unoffected Sand, gm 


Explosion Tempereture: °C Sensitivity to Initiation: t 
Secc ds, 01 (no cap used) tAinimum Detonating Chorge, gm 
| Mercury Fulminate : 
5 Ignites 335 Leod Azide 0.20 | 
10 Tetryl 0.10 
1 rt 


Ballistic Morter, % TNT: 
Trous! Test, % TNT: 


20 


75 C taternational Heot Tect: 


% Loss in 48 Hrs Plote Deni Test: (a) 73:27 ’ "8 Bile Wo EN 
Method B . x 


Conditior: Saet : a oe 


109°C Heat Test: ; : = 
% Loss, Ist 48 Hrs Confined No ¥ \ a od < 
% Loss, 2nd 46 Hrs Density, gmi/cc 2.52 


Brisonce, % TNT él 


Explosion in 100 Hrs 


Detoaaiion Rete: : : é 
Corifinement j Need 
Condition 
Charge Diameter, in. 

Density. gm/cc 

Rate, meters/second 


Flammability Index: 


Armee Fiche teapoct Tests... 
60 som Msitue Pees : 

“5 1: $356 trent, Valecity, Niee. aS 

a) oan oo “st 


Linear, %7°C 
"4 


Volume, %/°C 


t _E’, dynes/<in® ; : eo aie ak te 
: re : “e tb/inch? ee, os _ ede Gene Ficcic bins weoamae 
= Bei, am/eo | ; ae pete eee of orl Te a 
* . r Se ~ "Height, ft EB ae 
7 : = Castpreuiive disaagphs Ibfinch? © Frist . 
& ee z eS ese Unofiected . 


_ Low Order 


CH eve nay, deny ans 


le ee ee ee ee ee ee ee ae 


7 pete ee 


a ety AMCP 706-177 


‘ ‘Fregmmentotion Teat: Shaped Cherge Effectiveness, TNT = 100: 
| 90 ama: WA, MT Projectita, Lat WC-91: Gloss Cones Stee! Cones 
- Density, gm/ce Hole Volume 
_ Charge M1, ib Hole Depth 
Tetel No. of Frogments: Cob 
For TNT , 
For Subject HE 
Principel Uses: = Bowb filler 
3 inch HE, MAZAI Projectite, Let KC-5: 
Density, gm/cc 
Chorge Wt, ib 
Meg rete aaa Methed of | veding: ak 
For Subject HE oe 
Leadias D avity: gm/ce 2.55 
Fragment Velocity: ft/sec 
Ato ft 
At 25% ft Sterege: 
Density, gm/ce 


Method Dry 


Hazard Class (Quontity-Distonce) Class 9 


Compatibility Group Group I 


Exudotion 


Preparation: 


The appropriate weight of barium nitrate 
heated to about 90°C is added to molton TNT 
contained in a melting vessel equipped with 
an agitator. Continue mixing until uniform, 
and load by pouring at the lowest practice: 
temperature. 


Origin: 


Baratol, an explosive containing berium 
nitrate and TNT, the proportions varied to 
suit the required purposes, was developed 
during World War I. 
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AMCP 706-177 
Baratol 
t 
References: ° iia 


(a) De P. MacDougall, Methods of Physical Testing, OSRD Report No. 803, 11 August 1942. 


(>) L. C. Smith and BE. G. Ryster, Physical Testing of Explosives, Part ITI - Miscellaneous 
Sensitivity Tests; Performance Tests, a ’ r 5. 


(c) Also see the following Picatinny Arsenal Technical Reports on Baratol: 
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